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DETAILED ACTION 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 



all obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



1. Claims 1-8, 14-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over [(Mearini et al (USPN 6,767,475) or Murakami (6,295,164)] further in 
view of Hawker et al. 



Regarding independent Claim 1 , Mearini et al. teaches a method for the 
mitigation of topological defects of an optical material, wherein the optical material 
comprises at least one layer of amorphous material (e.g., amorphous carbon), the 
method comprising planarizing with an ion beam only the at least one layer of 
amorphous material (Abstract, Figures 2 - 3, Col.2, lines 46 - 67, Col.3, Col.4, lines 1 - 
16 and 53 - 67, Col. 5; lines 1 - 56). Regarding Claim 4, Mearini et al. also teaches 
depositing the layers) of amorphous material onto a substrate prior to planarizing 
(Figure 2, Col.4, lines 61 - 67, Col.5, lines 1 - 7 and 26 - 33). Regarding Claim 5, 
Mearini et al. also teaches a plurality of layers of amorphous material, the method 
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comprising planarizing each layer of the plurality of layers of amorphous material (Col. 2; 
lines 56 - 67, Col.3, lines 1 - 24). 

Regarding Claim 6, Mearini et al. also teaches that the step of planarizing is 
carried out with an oxygen ion beam (Col.2, lines 62 - 67), which the examiner has 
reasonably interpreted to be a "secondary ion beam" and that the amorphous I carbon 
material is deposited by any process, such as ion beam assisted deposition (IBAD), ion 
beam sputter deposition (IBSD), IBD, PECVD, etca, so long as sound engineering 
judgment is used (Col.4, lines 65 - 67, Col.5, lines 26 - 33). Therefore, it would have 
been obvious to one of ordinary skill in the art to utilize any of the ion beam deposition 
processes taught by Mearini et al. to deposit the amorphous carbon material, and in 
doing so, to utilize the requisite ion beam (i.e., a "primary ion beam") in the deposition 
process because Mearini et al. explicitly teaches that ion beam deposition can be 
utilized, and an ion beam of some kind (i.e., a "primary ion beam) must be utilized to 
carry-out any ion beam-based deposition process. 

Regarding Claim 15, Mearini et al. does not explicitly teach planarizing the 
amorphous material by removing a fraction of the layer between the values of 0.05 and 
1 (i.e., between 5% and 100% of the layer). However, Mearini et al. does teach that the 
layers of amorphous carbon can be deposited to a variety of thicknesses (e.g., 1-10 
nm) and that the ion beam is directed onto the carbon coated surface so that only the 
carbon that protrudes above the average surface height is removed. The process is 
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maintained until the layer of carbon is reduced to the level of the highest peaks in the 
surface of the film in order to fill in the valleys and level the initially rough surface (Col. 5, 
lines 26 - 44). In other words, Mearini et al. teaches that the amount of the carbon layer 
that is removed is a result / effective variable that depends on the initial thickness of the 
carbon layer and the overall roughness (e.g., peak-to-valley depth) 
of the initially rough surface. Therefore, it would have been obvious to one of 
ordinary skill in the art to optimize the amount (fraction) of carbon layer removal in 
the process of Mearini et al. as a result / effective variable through routine 
experimentation, depending on the initial thickness of the deposited carbon and the 
required thickness of the carbon layer after the ion beam planarization. 

Regarding independent Claim 1 , Murakami et al. teaches a method for the 
mitigation of topological defects of an optical material, wherein the optical material 
comprises at least one layer of silicon deposited by ion beam sputter deposition (i.e., 
an "amorphous material"), the method comprising planarizing with an ion beam the 
at least one layer of silicon (i.e., the layers) of amorphous material) (Abstract, 
Figures 2A - 2C, 8, 9A, 9B, IOD, and IOE', Co1 .1 , lines 10-17, Col.2, lines 29 - 51 , 
Col.3, lines 4 - 5 and 61 - 67, Col.4, lines 1 - 9 and 40 - 48, Col.5, lines 50 - 55, 
Col.6, lines 40 - 61 , Col.7, lines 57 - 67, Co1 .8, Col.9, lines 1-19, Co1 .11, lines 35 - 
67, Cols. 12 - 14, Co1.15, lines 56 - 67, and Co1.16, lines 1 - 36). Regarding 
independent Claim 16, Murakami et al. teaches an EUV reticle, comprising a bi- 
layer of optical material on a substrate, wherein at least one layer of amorphous 
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material (i.e., ion beam sputter deposited Si) forms one layer of the bi-layerand has 
an index of refraction that is less than a material that forms another layer of the bi- 
layer (i.e., Mo), wherein the layerts) of amorphous material have been planarized 
with an ion beam (Abstractl Figures 2A - 2C, 8, 9A, 9B, IOD, and IOE', Co1 .1 , lines 
1 0 - 1 7, Co1 .2, lines 29-51 , Co1 .3, lines 4 - 5 and 61 - 67, Co1 .4, lines 1 - 9 and 40 
- 48, Col.5, lines 50 - 55, Co1 .6, lines 40 - 61 , C01 .7, lines 57 - 67, Co1 .8, Col.9, 
lines 1 - 19, Co1.1 1 , lines 35 - 67, Cols.12 - 14, Co1.15, lines 56 - 67, and Co1.16, 
lines 1 - 36). Further, Murakami et al. teaches that either the first layer (i.e., the Si 
layers), the second layer (i.e., the Mo layertsl), or both are planarized with the ion 
beam (Co1 .12, lines 31 - 55), and that the ion beam planarization may be carried out 
for iust one tvpe of laver (i.e., the Si layer or the Mo layer) of the alternating multilayer 
film (Co1 .16, lines 29 - 36). As such, Murakami et al. teaches planarizing 
only the layerts) of amorphous material (i.e., the layers of Si) with the ion beam, as 
recited in the claims. Alternatively, it would have been obvious to one of ordinary skill 
in the art to ion beam planarize only the Si (amorphous) layers of Murakami et al. 
because Murakami et al. explicitly teaches that planarizing only one type of layer 
(e.g., the Si layerts) or the Mo layers) is sufficient to reap the benefits of the process 
(e.g., producing a multilayered mirror having reduced stress and higher 
efficiency/performance). 
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Regarding independent Claim 16, Murakami et al. teaches an EUV reticle, 
comprising a bi-layer of optical material on a substrate, wherein at least one layer of 
amorphous material (i.e., ion beam sputter deposited Si) forms one layer of the bi-layer 
and has an index of refraction that is less than a material that forms another layer of the 
bi-layer (i.e., Mo), wherein the layerts) of amorphous material have been planarized 
with an ion beam (Abstract, Figures 2A- 2C, 8, 9A, 9B, IOD, and IOE', Col.1, lines 
10-17, Col.2, lines 29-51 , Col.3, lines 4 - 5 and 61 - 67, Col.4, lines 1 - 9 and 40 
- 48, Col.5, lines 50 - 55, Col.6, lines 40-61 , Col.7, lines 57 - 67, Col.8, Col.9, 
lines 1-19, Col.1 1 , lines 35 - 67, Cols. 12 - 14, Col. 15, lines 56 - 67, and Col. 16, 
lines 1 - 36). Further, Murakami et al. teaches that either the first layer (i.e., the Si 
layers), the second layer (i.e., the Mo layertsl), or both are planarized with the ion 
beam (Col.1 2, lines 31 - 55), and that the ion beam planarization may be carried out 
for iust one tvpe of laver (i.e., the Si layer or the Mo layer) of the alternating 
multilayer film (Col.1 6, lines 29 - 36). As such, Murakami et al. teaches planarizing 
only the layerts) of amorphous material (i.e., the layers of Si) with the ion beam, as 
recited in the claims. Alternatively, it would have been obvious to one of ordinary skill 
in the art to ion beam planarize only the Si (amorphous) layers of Murakami et al. 
because Murakami et al. explicitly teaches that planarizing only one type of layer 
(e.g., the Si layerts) or the Mo layers) is sufficient to reap the benefits of the process 
(e.g., producing a multilayered mirror having reduced stress and higher 
efficiency / performance). 
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Regarding Claims 2 - 4 and 17, Murakami et al. also teaches that the amorphous 
material layerts) is/are silicon layers deposited on a 

substrate prior to ion beam planarizing (Col.7, lines 57 - 67, Col. 8, lines 1 - 14). 
Regarding Claims 5 and 18, Murakami et al. also teaches a plurality of layers of Si 
(amorphous material) and planarizing each layer of the plurality of layers (see the 
discussion of Claims 1 and 16 above). Regarding Claims 6 and 14, Murakami et al. 
also teaches depositing the amorphous material (Si) with a primary ion beam, and 
planarizing with a secondary ion beam, wherein the ion beamts) comprise a source 
gas selected from the group of Ar, Kr, Ne, and Xe (Figures 8, 9A, and 9B; Col. 8, 
lines 55 - 67, Col.9, lines 1 - 13, Col. 12, lines 37 - 67, Col. 13, lines 1 - 58, Co1.15, 
lines 56 - 67, Col. 16, lines 1 - 36). Regarding Claims 7, 8, and 19, Murakami et al. 
also teaches that the optical material comprises a bi-layer of optical material on a 
substrate, wherein Si (the amorphous material having a low refractive index) forms 
one layer of the bi-layer and Mo (the material having a high refractive index) forms 
another layer of the bi-layer (Figure 2, Col.4, lines 1 - 9 and 41 - 47, Col.7, lines 57 
- 65). Regarding Claim 10, Murakami et al. also teaches that the silicon layer is an 
element of an EUV reticle (Col.2, lines 38 - 41 and 66). 



Regarding the newly added limitation of the topological defect having a diameter 
within a range from about 20 nm to about 50 nm, Mearini et al does not teach this 
feature. 
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Hawker et al teaches topological defects having a diameter within a range from 
about 20 nm to about 50 nm (col 14., lines 11-35). 

It would have been obvious to one with ordinary skill in the art to include the 
topological defect having a diameter within a range from about 20 nm to about 50 nm 
because Hawker et al teaches smaller voids as better on a coating, with less than 10 
nm as preferred. 

2. Claims 7, 16, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over [(Mearini et al (USPN 6,767,475) or Murakami (6,295,164)] further in 
view of Hawker et al as rejected in the claims above and further in view of Lu et al. 
(USPN 4,904,083) and Fairbairn et al. (USPN 6,573,030). 

Mearini et al. teaches all the limitations of Claims 7, 1 6, and 1 8 as set forth 
above, except for a method / article wherein the at least one layer of amorphous 
material (carbon) has an index of refraction that is less than a material that forms 
another layer of the bi-layer. Please note that Mearini et al. does teach that the optical 
material comprises a bi-layer of optical material (e.g., a layer of amorphous carbon and 
a layer of a high-refractive index oxide such as titanium dioxide) on a substrate (Col. 3, 
lines 1-1 1), as required by the claims. Mearini et al. does not explicitly teach that the 
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layer of amorphous carbon has a lower index of refraction than the layer of titanium 
dioxide. Specifically, Mearini et al. is silent regarding the refractive index of the 
amorphous carbon layers), but teaches that the titanium dioxide layers) have a high 
refractive index (Col. 5, lines 17 - 18). Lu et al. teaches that titanium dioxide layers are 
typically characterized by a high refractive index of 2.32 (Col. 2, lines 14-15, Col.4, 
lines 3 - 5), and Fairbairn et al. teaches that amorphous carbon films typically have a 
refractive index in the range of 1 .5 to 1 .9 (Col.3; lines 3 - 8 and 25 - 35). 

It would have been obvious to one of ordinary skill in the art to deposit the 
titanium dioxide layers of Mearini et al. to have a high refractive index of 2.32, as taught 
by Lu et al., because Mearini et al. teaches that such layers should have a high 
refractive index, and Lu et al. teaches that titanium dioxide can have a high refractive 
index of 2.32. 

Additionally, it would have been obvious to one of ordinary skill in the art to 
deposit the amorphous carbon films of Mearini et al. to have any refractive index value 
known in the art for amorphous carbon (e.g., 1 .5 - 1 .9) because the refractive index of 
the amorphous carbon does not appear to be limited in the process of Mearini et al. In 
doing so, the refractive index of the amorphous carbon layerts) of Mearini et al. is lower 
than the refractive index of the titanium dioxide layeqs). Further and regarding Claims 
16 and 18, 
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Mearini et al. does not explicitly teach that the optical article is an "EUV reticle". 
However, the structure of the adicle reasonably suggested by the combination of 
Mearini et al., Lu et al., and Fairbairn et al. (see the discussion above) is identical to 
the structure of the claimed "EUV reticle". Therefore, unless essential limitations are 
missing from the applicant's claims, the multilayer optical article taught by Mearini et 
al. is an "EUV reticle", as claimed by the applicant. 



3. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
[(Mearini et al (USPN 6,767,475) or Murakami (6,295,164)] further in view of Hawker et 
al as applied in the claims above, and further in of view of Schmidt et al. (USPN 
5,266,409). 

Mearini et al. teaches all the limitations of Claim 14 as set fodh above, except for 
a method wherein at least one of the primary ion beam and the secondary ion beam 
comprises a source gas selected from the group consisting of Ar, Kr, Ne, and Xe. 
Specifically, Mearini et al. is silent regarding the source gas used in the ion beam for the 
amorphous carbon deposition process. However, Schmidt et al. teaches that Ar can be 
used as an ion beam source gas in an amorphous carbon ion beam deposition process 
(Col. 5, lines 3 - 5, Col. 15, lines 10-21). Therefore, it would have been obvious to one 
of ordinary skill in the art to use an inert gas such as Ar in the ion beam deposition 
process of Mearini et al. with the reasonable expectation of successfully and 
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advantageously achieving the goal Mearini et al. (i.e., ion beam depositing an 
amorphous carbon film) by using an ion beam (i.e., an Ar ion beam) tiat is specifically 
taught by the art to carry-out such a process. 

4. Claims 9, 1 3, and 20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over [(Mearini et al (USPN 6,767,475) or Murakami (6,295,164)] further in 
view of Hawker et al as applied in the claims above, and further in view of Hawryluk 
(USPN 5,745,286). 

Murakami et al. teaches all the limitations of Claims 9, 13, and 20 as set forth 
above, except for a method / reticle wherein Si forms one layer of the bi- layer and Be 
ferms another layer of the bi-layer. Specifically, Murakami et al. focuses on a Mo/si 
multilayer mirror, but generally teaches that alternating layers of heavy-atom materials 
and light-atom materials having different refractive indexes can be utilized in the 
invention (Col.4, lines 1 - 9 and 40 - 47, Col.7, lines 57 - 65, and Cols. 12 - 13). 
Hawryluk teaches that multilayers of materials such as Si, Mo, and Be, among others, 
are typically utilized in multilayer mirrors suitable for EUV reflection (Abstract, Col.1 , 
lines 1 1 - 30, Col.3, lines 25 - 50, and Claim 7). 

Therefore, it would have been obvious to one of ordinary skill in the art to 
produce the multilafer mirror of Murakami et al. to have alternating layers of Si and Be 
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instead of Si and Mo with the reasonable expectation of (1 ) success, as Hawryluk 
teaches that Be can be utilized in multilayer mirror? for EUV reflection, and the 
particular materials .of the multilayer mirror of Murakami et al. do not appear to be 
particularly limited, and (2) reaping the benefits of the process of Murakami et al. 
(i.e., producing a mirror having a high reflectivity and low stress due to the ion beam 
polishing), regardless of whether Mo or Be is utilized along with Si in the multilayer 
mirror structure. Please note that Murakami et al. does teach ion beam planarizing 
with an ion beam energy in the range of 50 - 2000 eV, as required by Claim 13 
(Col. 13, lines 57-58). 



5. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
[(Mearini et al (USPN 6,767,475) or Murakami (6,295,164)] further in view of Hawker et 
al as applied in the claims above, and further in view of Mirkarimi et al. ("Investigating 
the growth of localized defects in thin films using gold nanopadicles", October 2000). 

Murakami et al. teaches all the limitations of Claim 1 1 as set forth above in 
paragraph 18, except for a method wherein the ion beam sputter deposition takes 
place at near-normal incidence, and the subsequent ion beam etching takes place at 
near-normal incidence. However, Murakami et al. teaches that the angle of 
incidence of the ion beam etching is an important parameter that is optimized for 
each layer of the multilayer mirror (Col. 13, lines 53 - 57) and influences factors such 
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as the film stress (Table 2). In other words, Murakami et al. teaches that the angle of 
incidence of the ion beam etching is a result / effective variable that is optimized 
based on the specific material of the layer and the film stress desired by the 
purveyor in the art. Therefore, it would have been obvious to one of ordinary skill in 
the art to optimize the angle of incidence of the ion beam etching as a result / 
effective variable through routine experimentation. Such optimization would be 
based on (1 ) the material of the etched film, and (2) the type (or change) of stress in 
the layer desired by one in the art. Fudher, Murakami et al. generally teaches that 
the substrate is positioned to face the target during the ion beam sputter deposition 
process (Figure 9A; Col. 16, lines 5-15). Mirkarimi et al. teaches that, by carrying- 
out an ion beam sputter deposition process (e.g., of alternating layers of Mo and Si) 
at near-normal incidence, defect smoothing is greatly enhanced (see the entire 
document). Therefore, it would have been obvious to one of ordinary skill in the art to 
perform the ion beam sputter deposition steps of Murakami et al. at near-normal 
incidence (as taught by Mirkarimi et al.) with the reasonable expectation of 
successfully and advantageously reaping the benefits of doing so. such as 
enhancing defect smoothing in the multilayer mirror, which is explicitly desired by 
Murakami et al. 
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6. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
[(Mearini et al (USPN 6,767,475) or Murakami (6,295,164)] further in view of Hawker et 
al as applied in the claims above, and further in view of Knapp et al. (USPN 5,508,368). 

Murakami et al. teaches all the limitations of Claim 12 as set forth, except for a 
method wherein the ion beam sputter deposition of Si is performed with an ion beam 
energy of from about 400 - 2000 eV. Specifically, Murakami et al. is silent regarding the 
ion beam energy in the Si sputter deposition process. Knapp et al. teaches that an ion 
beam energy of 1000 ev (a value within the claimed range) is sufficient to perform ion 
beam sputter deposition of Si (Abstract, Col. 16, lines 54 - 60). Therefore, it would have 
been obvious to one of ordinary skill in the art to utilize an ion beam energy of 1000 ev 
during the Si layer ion beam sputter deposition process of Murakami et al. because 
Knapp et al. teaches that such an ion beam energy is operable to achieve the goal of 
Murakami et al. (i.e., to deposit a Si layer by ion beam sputter deposition). 

7. Claims 1 - 8, 10, 14, and 16 - 19 are rejected under 35 U.S.C. under 35 
U.S.C. 103(a) as obvious over Yakshin et al. (WO 03/036654 A1) in view of Hawker et 
al.. 

Regarding independent Claim 1 , Yakshin et al. teaches a method for the 
mitigation of topological defects of an optical material, wherein the optical material 
comprises at least one layer of silicon deposited by ion beam sputter deposition (i.e., an 
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"amorphous material"), the method comprising planarizing with an ion beam the at 
least one layer of silicon (i.e., the layers) of amorphous material) (Abstract, pages 1, 
2, and 4-10). Regarding independent Claim 16, Yakshin et al. teaches an EUV 
reticle, comprising a bi-layer of optical material on a substrate, wherein at least one 
layer of amorphous material (i.e., ion beam sputter deposited Si) forms one layer of the 
bi-layer and has an index of refraction that is less than a material that forms 
another layer of the bi-layer (i.e., Mo), wherein the layerts) of amorphous material 
have been planarized with an ion beam (Abstract, pages 1, 2, and 4-10). Further, 
Yakshin et al. teaches that only the Si layer (the amorphous layer) is planarized with 
an ion beam after deposition (page 10, paragraph 3). As such, Yakshin et al. 
teaches planarizing only the layers) of amorphous material (i.e., the layers of Si) 
with the ion beam, as recited in the claims. Alternatively, it would have been obvious 
to one of ordinary skill in the art to ion beam planarize only the Si (amorphous) 
layers of Yakshin et al. because Yakshin et al. explicitly teaches that "at least one 
layer is irradiated with ions after being deposited" (page 1, paragraph 1), thereby 
reasonably suggesting to one of ordinary skill in the art that any or all layers of the 
multilayer mirror (e.g., the Si layers, the Mo layers, or both) can be ion beam 
planarized after deposition in order to achieve the goal of Yakshin et al. (e.g., to 
obtain the highest possible reflectivity 6f the mirror). Regarding Claims 2 - 4 and 
17, Yakshin et al. also teaches that the amorphous material layeqs) is/are silicon 
layers deposited on a substrate prior to ion beam planarizing (pages 4, 6, 8, and 9). 
Regarding Claims 5 and 1 8, Yakshin et al. also teaches a plurality of layers of Si 
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(amorphous material) and planarizing each layer of the plurality of layers (see the 
discussion of Claims 1 and 16 above). Regarding Claims 6 and 14, Yakshin et al. 
also teaches depositing the amorphous material (Si) with a primary ion beam, and 
planarizing with a secondary ion beam, wherein the ion beamts) comprise a source 
gas selected from the group of Ar, Kr, Ne, and Xe (pages 1 and 4-10). Regarding 
Claims 7, 8, and 19, Yakshin et al. also teaches that the optical material comprises 
a bi-layer of optical material on a substrate, wherein Si (the amorphous material 
having a low refractive index) forms one layer of the bi-layer and Mo (the material 
having a high refractive index) forms another layer of the bi-layer (page 1 , paragraph 
1 , page 9, paragraph 3). Regarding Claim 10, Yakshin et al. also teaches that the 
silicon layer is an element of an EUV reticle (page 9, paragraph 3). 

Regarding Hawker et al, this reference is applied for what is shown in the earlier 
rejection first using this reference. 

8. Claims 9, 1 3, and 20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Yakshin et al. in view of Hawker et al as applied to claims above, 
further in view of Hawryluk (USPN 5,745,286). 

Yakshin et al. teaches all the limitations of Claims 9, 13, and 20 as set forth 
above, except for a method / reticule wherein Si forms one layer of the bi- 
layer and Be forms another layer of the bi-layer. Specifically, Yakshin et al. focuses 



Application/Control Number: 10/086,614 Page 17 

Art Unit: 1792 

on a Mo/si multilayer mirror, but generally teaches that alternating layers of a variety 
of elements / materials known in the art of EUV lithography mirrors can be utilized 
(paragraph bridging pages 4 and 5). Hawryluk teaches that multilayers of materials 
such as Si, Mo, and Be, among others, are typically utilized in multilayer mirrors 
suitable for EUV reflection (Abstract, Col.1 , lines 1 1 - 30, Col.3, lines 25 - 50, and 
Claim 7). Therefore, it would have been obvious to one of ordinary skill in the art to 
produce the multilayer mirror of Yakshin et al. to have alternating layers of Si and Be 
instead of Si and Mo with the reasonable expectation of (1 ) success, as Hawryluk 
teaches that Be can be utilized in multilayer mirrors for EUV reflection, and the 
particular materials of the multilayer mirror of Yakshin et al. do not appear to be 
particularly limited, and (2) reaping the benefits of the process of Yakshin et al. (i.e., 
producing a mirror having a high reflectivity), regardless of whether Mo or Be is 
utilized along with Si in the multilayer mirror structure. Please note that Yakshin et al. 
does teach ion beam planarizing with an ion beam energy in the range of 50 - 2000 
eV, as required by Claim 13 (page 7, paragraph 1, page 9, paragraph 5). 

9. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yakshin et al. in view of Hawker et al as applied to claims above, further in view of 
Mirkarimi et al. (Investigating the growth of localized defects in thin films using gold 
nanopadicles", October 2000). 
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Yakshin et al. teaches all the limitations of Claim 11 as set forth above, except 
for a method wherein the ion beam sputter deposition takes place at near-normal 
incidence, and the subsequent ion beam etching takes place at near- normal incidence. 
However, Yakshin et al. teaches that the entire surface to be coated should be uniformly 
irradiated with the ion beam, and the preferred embodiment is to utilize an ion beam 
having a diameter and shape to match that of the substrate (page 8, paragraph 3). 
Therefore, it would have been obvious to one of ordinary skill in the art to irradiate the 
ion beam of Yakshin et al. at near-normal incidence during the ion beam etching / 
planarization process so that the entire substrate is uniformly irradiated with the ion 
beam having a diameter and shape matching that of the substrate. 

Further, Mirkarimi et al, teaches that, by carrying-out an ion beam shutter 
deposition process (e.g., of alternating layers of Mo and Si) at near-normal incidence, 
defect smoothing is greatly enhanced (see the entire document). Therefore, it would 
have been obvious to one of ordinary skill in the art to perform the ion beam sputter 
deposition steps of Yakshin et al. (page 8, paragraph 5) at near-normal incidence (as 
taught by Mirkarimi et al.) with the reasonable expectation of successfully and 
advantageously reaping the benefits of doing so, such as enhancing defect smoothing 
in the multilayer mirror, which is explicitly desired by Yakshin et al. 
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10. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yakshin et al. in view of Hawker et al as applied to claims above, further in view of 
Knapp et al. (USPN 5,508,368). 

Yakshin et al. teaches all the limitations of Claim 12 as set forth above, except 
for a method wherein the ion beam sputter deposition of Si is performed 
with an ion beam energy of from about 400 - 2000 eV. Specifically, Yakshin et al. is 
silent regarding the ion beam energy in the Si sputter deposition process. Knapp et 
al. teaches that an ion beam energy of 1000 ev (a value within the claimed range) is 
sufficient to perform ion beam sputter deposition of Si (Abstract, Col. 16, lines 54 - 
60). Therefore, it would have been obvious to one of ordinary skill in the art to utilize 
an ion beam energy of 1000 ev during the Si layer ion beam sputter deposition 
process of Yakshin et al. because Knapp et al. teaches that such an ion beam 
energy is operable to achieve the goal of Yakshin et al. (i.e., to deposit a Si layer by 
a method such as ion beam sputter deposition). 

1 1 . Claims 1 - 4 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sasai et al. (JP 10-300912 A) in view of Murakami et al in view of Hawker et al. 

Regarding Claims 1 - 4, Sasai et al. teaches a method for the production of an 
optical material (e.g., a diffraction grating), the method comprising depositing a layer 
of amorphous silicon onto a substrate, and then polishing the surface of the 
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deposited amorphous silicon (Abstract, Figure 1). Only the layer of amorphous 
material is polished. Sasai et al. does not explicitly teach that the amorphous silicon 
polishing is performed with an ion beam. Specifically, the amorphous silicon layer is 
polished by a ball feeding method ot a float polishing method (Abstract). Murakami 
et al. teaches that ion beam polishing can be successfully utilized to polish a Si layer 
and has the following advantages: (1) the ion beam controls the amount and type of 
stress in the layer, and (2) the ion beam reduces the roughness of the layer to an 
extremely low value (i.e., below 0.3 nm) (Col.8, lines 15-44, Col. 14, lines 16 - 36). 
Therefore, it would have been obvious to one of ordinary skill in the art to polish / 
planarize the amorphous Si layer of Sasai et al. by ion beam polishing instead of 
with a ball feeding method or a float polishing method with the reasonable 
expectation of (1 ) success, as Murakami et al. teaches that ion beam polishing 
works for Si layers, and (2) obtaining the benefits of utilizing such a polishing 
method, such as controlling the amount and type of stress in the amorphous Si layer 
and polishing Ihe surface to an extremely fine finish (low surface roughness). 

Regarding Hawker et al, this reference is applied for what is shown in the earlier 
rejection first using this reference. 
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Response to Arguments 

12. Applicant's arguments filed 3-25-08 have been fully considered but they 
are not persuasive. 

1 3. The primary references discloses planarization of a layer to mitigate 
topological defects. There is no special definition present in the specification to define 
"topological defect". Any defect no matter how small will be considered sufficient to 
teach a defect for the purposes of defining a topological dedfect. The primary reference 
does not teach the defect within the range claimed from about 20 nm to about 50 nm. 
The secondary reference is utilized for the range claimed. 



Conclusion 

14. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

1 5. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Alain L. Bashore whose telephone number is 571- 
272-6739. The examiner can normally be reached on about 7:30 am to 5:00 pm (Mon. 
thru Thurs.). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on 571-272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Alain L. Bashore/ 

Primary Examiner, Art Unit 1792 



